48 Introduction 49 MS is a heterogeneous disease of the central nervous system (CNS) with typical age of 50 disease onset between 28 and 31 years (1). One of the most common symptoms in multiple 51 sclerosis (MS) is fatigue, affecting up to 90 % of all MS patients (2-4). Fatigue may have a 52 large impact on the daily life of MS patients and may impair both quality of life and ability to 53 work (2-4). Depression is also a common symptom in MS; the lifetime prevalence is reported 54 to be 40-60 % (2, 3, 5). The pathophysiology of these symptoms in MS is not fully understood 55 (2-4, 6).
56
Magnetic resonance imaging (MRI) is an essential tool in diagnosis and clinical 57 evaluation of MS patients, including follow-up of disease modifying therapies (DMT) (7). 71 Disconnection caused by white matter damage in MS leads to brain network dysfunction, 72 named a disconnection syndrome (3). Both damage to the white and grey matter in MS 73 patients is likely to disrupt brain network connectivity within cortical and sub-cortical 74 networks (9). fMRI has made it possible to assess the integration of activity across distant 75 brain regions and has provided insight into the intrinsic connectivity network. Resting-state 76 (rs) fMRI in MS has mainly been used to study the intrinsic functional architecture and 77 connectivity of the brain and relation to disease progression and clinical impairment (9, 10).
78
In particular, rs-fMRI has highlighted the role of the default mode network (DMN) as 79 a critical hub for both integration and flow of information (11). The DMN comprises the 80 precuneus, the posterior cingulate cortex (PCC), the angular gyrus, the medial prefrontal 81 cortex (mPFC) and the inferior parietal regions (3, 9). The DMN is most active when a person 82 is not focused on a specific task, often referred to as wakeful rest (11 
152
The cleaned and MNI-conformed rs-fMRI datasets were submitted to temporal 153 concatenation group independent component analysis (gICA) using MELODIC (26) with a 154 model order of 30. These group level spatial components were then used as spatial repressors 155 against the original rs-fMRI datasets to estimate subject-specific components and associated 156 time series (dual regression (29)). The second group ICA component, encompassing the 157 regions of the canonical DMN including the PCC, angular gyrus and mPFC, was thresholded 158 at z>4 and used as a mask for extracting the mean DMN connectivity value from the subject 159 specific dual-regression maps (Fig 1) . The threshold z>4 (p=0.00006) was pragmatically 160 chosen based on previous experience. 
